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CUTTING TOOL FOR TURNING AND BORING INTO SOLID MATERIAL 

The invention relates to a cutting tool for turning and 
5 boring into solid material, comprising a drill shank 
and a cutting head at one end having a straight, front 
cutting edge running substantially approximately 
transversely with respect to the drill axis, which cuts 
as far as the drill axis and forms an angle a of less 

10 than 90° with the latter, and an adjacent lateral 
cutting edge, cutting the wall of the bore, which forms 
an angle (3 of more than 90° with a perpendicular to the 
drill axis and which, in turn, merges into a straight, 
rear cutting edge which runs approximately parallel to 

15 the front cutting edge. 

A cutting tool of this type, in which the cutting head 
is formed by a substantially rhombus-shaped or 
rhomboidal reversible cutting plate, is described in 

20 EP 0 642 859 Al, for example. A corresponding cutting 
tool is not suitable for boring into solid material, 
but can also carry out various turning operations, such 
as longitudinal turning, surface turning or copy 
turning. Piercing operations, such as internal or 

25 external piercing, cannot be carried out with such a 
tool . 



EP 0 565 907 Bl describes a tool having a cylindrical 
shank and an interchangeable cutting element at one 

30 end. The cutting element has a laterally protruding 
section with a cutting edge running parallel to the 
tool axis, with which primarily recesses, for example 
internal recesses in relatively small bores, can be 
produced. By means of the particularly force-fitting 

35 and form-fitting clamping of the cutting element, 
grooves can also be hollowed out with such a cutting 
tool and even turning and milling work can be carried 
out. However, a cutting tool of this type is not 
suitable for producing bores in solid material. 
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German Utility Model DE 295 01 183 Ul likewise 
describes an internal piercing and turning tool having 
an interchangeable cutting element. The cutting 

5 element is designed as a round shank with a flat on one 
side for secure fixing in a tool holder and has a 
laterally protruding section at the end for carrying 
out piercing and turning operations. However, this 
cutting tool is not suitable for the production of 
10 bores in solid material either. 

It is an object of the present invention to provide a 
cutting tool with which, firstly, it is possible to 
bore into solid material and with which, furthermore, 
15 piercing and turning operations can also be carried 
out . 

According to the invention, this is achieved in that 
the lateral cutting edge is formed on a section of the 

20 cutting head which projects from the drill shank with a 
height in the range from at least 5% to at most 40% of 
the drill diameter and which has a width in the range 
from at least 5% to at most 40% of the drill diameter, 
the ratio of height to width lying in the range from 

25 1:0.7 to 1:1.3, and in that the rear cutting edge forms 
an angle y of less than 90° with the drill axis. 

The invention therefore make provision, in the case of 
previously known cutting tools for internal piercing 

30 having projecting, lateral sections, also to form the 
end section running transversely with respect to the 
tool axis as a cutting edge, which means that such 
tools are also suitable for boring into solid material. 
In this case, it was surprising and not readily 

35 predictable that such projecting sections are able to 
withstand the high loadings which occur when boring 
into solid material without premature destruction of 
the cutting head. It is important in this case that 
the height and width of the projecting section lie 
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within the defined limits in relation to the drill 
diameter. The fact that, following the lateral cutting 
edge, a rear cutting edge is provided as a straight 
5 cutting edge section, which runs approximately parallel 
to the front cutting edge, means that piercings can be 
widened and turned out as desired. The angle y formed 
by this cutting edge section with the drill axis must 
in this case be smaller than 90°. In practice, a range 
10 from about 87° to 89.5° has proven to be worthwhile. 

As a result of the configuration according to the 
invention of such cutting tools,' as compared with 
previously known cutting tools, the multiplicity of 

15 possible machining operations is increased without the 
tool or the tool head having to be changed. As a 
result, shorter setup times, less effort on programming 
on the machine tool and lower storage costs, and 
therefore a considerable increase in productivity, are 

20 achieved. 

It is particularly advantageous if the section projects 
from the drill shank with a height in the range of 5% 
to 30% and with a width in the range from 10% to 30% of 
25 the drill diameter. 

In order to be able to operate well when boring and to 
achieve the flattest possible base of the bore without 
forming a pip at the center, it is advantageous if the 

30 front cutting edge runs continuously straight, at least 
as far as the drill axis. As a variant, the 

continuously straight front cutting edge can end before 
the drill axis and merge there into an adjacent section 
with an obtuse angle, which runs at least as far as the 

35 drill axis. In this case, although the central section 
of the cutting edge, which is particularly at risk of 
fracture, is reinforced, a pip in the shape of a 
truncated cone, which is often undesired, is formed at 
the center of the base of the bore. 
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Furthermore, it is advantageous if the front cutting 
edge forms an angle a of about 89.5° with the drill 
axis. A virtually flat base of the bore is therefore 
5 achieved and, nevertheless, it is ensured that the rake 
angle of the cutting edge, necessary for turning, such 
as surface turning, is adequately present. 

Particularly beneficial cutting tools for piercing and 
10 for internal and external turning out are obtained if 
the lateral cutting edge is designed as a straight line 
which forms an angle (3 which lies in the region of 
about 91° with the perpendicular to the drill axis. If 
the angle (3 is as little more than 90° as possible, it 
15 is ensured that, firstly, the piercings have the 
flattest groove base possible and that, secondly, the 
minimum rake angle of the cutting edge necessary for 
turning out is still present. Given greater deviations 
from 90° up to an angle (3 of 140°, the lateral cutting 
20 edge is suitable in particular for undercutting threads 
or for forming. 

A further advantageous variant of the cutting tool 
according to the invention is to provide the front 

25 cutting edge with a cutting edge section which runs 
beyond the drill axis and which forms an angle k of 
5°-20° with a perpendicular to the drill axis. With a 
configuration of this type, cutting edge fractures in 
the center of the cutting tool are avoided without a 

30 disruptive center pip remaining in the base of the 
bore. Furthermore, when interchangeable cutting 

inserts are used for the cutting head, an enlarged 
supporting surface for the cutting insert and therefore 
greater stability of the cutting tool is achieved. 

35 

The invention may be implemented not only on a cutting 
tool with a cutting head formed in one piece with the 
drill shank but, particularly advantageously, also in 



WO 2004/016378 



- 5 - 



PCT/AT2003/000234 



the case of cutting tools in which the cutting head is 
formed by an interchangeable cutting insert. 

5 In this case, in particular for smaller bore diameters 
in the range from about 4 to 8 mm, the cutting head of 
the cutting tool will be formed in one piece with the 
drill shank, while for larger bore diameters from about 
10 mm, the cutting head will as a rule be formed by an 
10 interchangeable reversible cutting plate, which 
achieves greater economy of the cutting tool. 

In the case of cutting tools in which the cutting head 
is formed by an interchangeable cutting insert, cutting 

15 inserts with a substantially square or rectangular 
outline having two projecting sections which are 
located opposite each other in inverted mirror-image 
fashion have been found to be particularly 
advantageously worthwhile. If cutting inserts of this 

20 type are used, the possible use of the cutting tool can 
be doubled by rotating the cutting insert and using a 
new cutting edge, and therefore the economy can be 
improved further. 



25 In the following text, the invention will be explained 
in more detail by using figures, in which: 



fig. 1 shows a cutting tool according to the invention 
in an oblique view 
30 fig. 2 shows the enlarged cutting head of the cutting 
tool according to fig. 1 in plan view 
fig. 3 shows the variant of a cutting tool according 

to the invention in an oblique view 
fig. 4 shows the enlarged cutting head of the cutting 
35 tool according to fig. 3 in plan view. 



Figure 1 illustrates a cutting tool according to the 
invention for boring into solid material. In this 
specific embodiment, the cutting head 2 is produced in 
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one piece with the shank 1 from hard metal. The 
specific embodiment of the cutting head 2 can be seen 
in detail from figure 2. The cutting head 2 has a 
5 section 8 which projects laterally from the drill shank 
1 with a height h which is 25% of the drill diameter 
and a width b which is 25% of the drill diameter. The 
ratio of height h to width b is 1:1. 

The end of the cutting head 2 is formed as a front 
10 cutting edge 4, which runs continuously straight as far 
as the drill axis 3 of the cutting tool and forms an 
angle a of 89.5° with the drill axis 3. Beyond the 
drill axis 3, the front cutting edge 4 merges into an 
angled cutting section 9, which forms an angle k of 20° 
15 with a perpendicular 6 to the drill axis 3. The 
projecting section 8 of the cutting head 2 has at the 
side a straight cutting edge 5, which cuts the wall of 
the bore during boring. The lateral cutting edge 5 
forms an angle (5 of 91° with the perpendicular 6 to the 
20 drill axis 3. The lateral cutting edge 5 merges into a 
straight rear cutting edge 7, which runs approximately 
parallel to the front cutting edge 4 and forms an angle 
Y of 89° with the drill axis 3. 

25 Figures 3 and 4 show a variant of a cutting tool 
according to the invention in which the cutting head 2 
is formed as a reversible cutting plate with an 
approximately square outline and two projecting 
sections 8, 8' located opposite each other in an 

30 inverted mirror-image fashion. The individual cutting 
edges 4, 5 and 7 are formed in a manner comparable with 
the corresponding cutting edges 4, 5 and 7 of the 
embodiment according to figures 1 and 2 . By loosening 
the fixing screw 10 and rotating the reversible cutting 

35 plate through 180°, the second projecting section 8' is 
brought into use. In the embodiment illustrated, the 
second section 8' has the same cutting edges 4, 5 and 7 
as the section 8. However, it is likewise conceivable 
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for the second section 8' to have cutting edges 
configured in another way. 



